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DETAILED ACTION 
Remarks 

1 . The objection to claims 6-8 and 20-22 and to specification is withdrawn in 
response to applicant's amendment filed 3/25/2008. 

2. Applicant's cancellation to claims 1-4 and 25 is acknowledged. Claims 5-9, 1 1 , 
12, 14-24, 26 and 27 are pending in the application. 

Claim Rejections - 35 USC §112 

3. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

4. Claims 7, 8, 21 and 22 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

The symbol "N" in the formula in claims 7, 8, 21 and 22 need to be addressed as 
one of the ordinary skill would not able to comprehend what that is. 
(Note) The rejection was stated in the previous office action. Applicant has not properly 
responded to the rejection. 

Claim Rejections - 35 USC § 102 

5. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

6. Claims 5 and 9 are rejected under 35 U.S.C. 102(e) as being anticipated by 
Raaijmakers et al. (US 2001/0024387). 

In re claim 5, Raaijmakers et al. teach a method for depositing silicon oxide (i.e. a 
layer 56 as in Fig. 3 and para [0064]) on a substrate where the deposition is performed 
by atomic layer deposition (para [0086]) and comprises at least one cycle comprising 
the following sequential steps: 

(i) introducing a silicon organic precursor (e.g. AMTMS, para [0067]) into a deposition 
zone where a substrate is located; 

(ii) purging the deposition zone; 

(iii) introducing ozone (para [0068]) into the deposition zone; and 

(iv) purging the deposition zone (para [0065]). 

wherein the deposition is performed at a temperature between 200°C to 400°C (e.g. 
150-350 °C, para [0086]). 

In re claim 9, Raaijmakers et al. teach that the pressure ranging from 1 Torr to 1o 
Torr (para [0086]), which overlaps the claimed range of 1 mTorr to 760 Torr. 

7. Claims 14, 15, 20, 23 and 24 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Arkles et al. (US 2002/0119327). 

In re claims 14 and 20, Arkles et al. teach a method for depositing silicon 
oxynitride on a substrate wherein the deposition is performed by chemical vapor 
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deposition (page 3, claim 15) and comprises at least one cycle comprising the following 
steps: 

(i) introducing a silicon organic precursor (i.e. organosilane, e.g. HMDSN, page 
2, claims 1 and 3 and para [0018]) into a deposition zone where a substrate is located; 

(ii) introducing ozone into the deposition zone (page 2, claim 9); and 

(iii) introducing a nitrogen source (page 2, claim 2 and para [0015]) into the 
deposition zone. 

In re claim 15, Arkles et al. teach that the steps are performed simultaneously 
because Arkles et al. teach combining the foregoing precursors in the deposition (page 
2, claim 10, line 3). 

In re claim 23, Arkles et al. teach that the nitrogen source is selected from 
ammonia or nitrogen gas (para [0005]). 

In re claim 24, Arkles et al. teach that the deposition zone is maintained at a 
pressure ranging from 0.1 bar to 3 bar (para [0019]), which is equivalent to 75 Torr to 
2250 Torr), which overlaps the claimed range of ImTorr to 760 Torr. 

Claim Rejections - 35 USC § 103 

8. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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9. Claims 5, 6, 1 1 and 1 2 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Lim et al. (US 2003/0040196) in view of Raaijmakers et al. (US 
'4387). 

In re claim 5, Lim et al. teach a method for depositing silicon oxide on a 
substrate, wherein the deposition is performed by atomic layer deposition 
(paragraph [0086] and Fig. 7) and comprises at least one cycle comprising the 
following sequential steps: (i) introducing a silicon organic precursor (e.g. TDMAS, 
para [0057]) into a deposition zone where a substrate is located; (ii) purging the 
deposition zone; (iii) introducing ozone (i.e. O* or ozone, para [0057]) into the 
deposition zone (Fig.lB); and purging the deposition zone. 




Lim et al. do not teach that the deposition is performed at a temperature between 
200 °C to 400 °C. 
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Raaijmakers et al., however, teach a method for depositing silicon oxide (i.e. a 
layer 56 as in Fig. 3 and para [0064]) using atomic layer deposition(para [0086]), 
comprising introducing silicon organic precursor (e.g. AMTMS, para [0067]) into a 
deposition zone; (ii) purging the deposition zone; (iii) introducing ozone (para [0068]) 
into the deposition zone; and (iv) purging the deposition zone (para [0065]); wherein the 
deposition is performed at a temperature between 150 °C to 350 °C (para [0086]), which 
overlaps the claimed range of 150 °C to 350 °C. 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the 
time the invention was made, to combine teachings of Raaijmakers et al. and method of 
Lim et al. so that the deposition is performed at the temperature between 150 °C to 350 
°C, as taught by Raaijmakers et al. The motivation for doing so is to achieve fast 
deposition while conserving thermal budgets (para [0086], Raaijmakers et al.). 

In re claim 6, Lim et al teach that the silicon organic precursor is selected from 
alkyloxysilane (i.e. alkyl series of SiR4, paragraph [0093], claim 3). 

In re claim 1 1 , the selection of ozone concentration is obvious because it is a 
matter of determining optimum process condition by routine experimentation with a 
limited number of species. In re Jones, 162 USPQ 224 (CCPA 1955)(the selection of 
optimum ranges within prior art general conditions is obvious) and In re Boesch, 205 
USPQ 215 (CCPA 1980)(discovery of optimum value of result effective variable in a 
known process is obvious). In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves 
unexpected results relative to the prior art range. See M.P.E.P. 2144.05, III 
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In re claim 12, the selection of the substrate material is obvious because it is a 
matter of determining optimum process condition by routine experimentation with a 
limited number of species. In re Jones, 162 USPQ 224 (CCPA 1955)(the selection of 
optimum ranges within prior art general conditions is obvious) and In re Boesch, 205 
USPQ 215 (CCPA 1980)(discovery of optimum value of result effective variable in a 
known process is obvious). In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves 
unexpected results relative to the prior art range. See M.P.E.P. 2144.05, III 
10. Claims 16, 26 and 27 are ejected under 35 U.S.C. 103(a) as being unpatentable 
over Arkles et al. (US '327) in view of Lim (US '196). 

In re claim 16, Arkles et al. do not teach that the steps are performed 
sequentially. 

Lim, however, in an analogous art of forming silicon oxynitride, teach performing 
the deposition sequentially (see Figs, 2A or 2B or 2D). 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the 
time the invention was made, to substitute the method of Arkles et al. with the 
sequential deposition, as taught by Lim, since by doing so it would able to separately 
and effectively control different precursors in terms of timing and concentration. 

In re claim 26, the selection of ozone concentration is obvious because it is a 
matter of determining optimum process condition by routine experimentation with a 
limited number of species. In re Jones, 162 USPQ 224 (CCPA 1955)(the selection of 
optimum ranges within prior art general conditions is obvious) and In re Boesch, 205 
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USPQ 215 (CCPA 1980)(discovery of optimum value of result effective variable in a 
known process is obvious). In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves 
unexpected results relative to the prior art range. See M.P.E.P. 2144.05, III 

In re claim 27, the selection of the substrate material is obvious because it is a 
matter of determining optimum process condition by routine experimentation with a 
limited number of species. In re Jones, 162 USPQ 224 (CCPA 1955)(the selection of 
optimum ranges within prior art general conditions is obvious) and In re Boesch, 205 
USPQ 215 (CCPA 1980)(discovery of optimum value of result effective variable in a 
known process is obvious). In such a situation, the applicant must show that the 
particular range is critical, generally by showing that the claimed range achieves 
unexpected results relative to the prior art range. See M.P.E.P. 2144.05, III 

11. Claims 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Yang et al. (US 6,846,516) in view of Lim et al. (US '196). 

In re claims 17 and 19, Yang et al., in Fig. 4F and corresponding text (col. 12, 
lines 31-56), teach a method for depositing silicon oxynitride (abstract) on a 
substrate where the deposition is performed by atomic layer deposition (i.e. cyclical 
deposition, col. 3, lines 1-4) and comprises at least one cycle comprising the following 
sequential steps: 

(i) introducing a silicon precursor (i.e. the first precursor 410) into a deposition zone 
(pulse 413 in Fig.4F) where a substrate is located; 
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(ii) purging the deposition zone (i.e. pulse 443A in Fig.4F); and 

(iii) introducing ozone (i.e. the second precursor 420) (pulse 423 in Fig.4F) and a 
nitrogen source (i.e. the third precursor 430) (pulse 433 in Fig.4F) into the deposition 
zone without purging between the introducing said ozone and said nitrogen source 
because the second and the third precursors are introduced simultaneously as shown in 
Fig.4F. 

Yang et al. do not teach that the silicon precursor is silicon organic precursor. 
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Lim et al., however, in an analogous art of forming silicon oxynitride using atomic 
layer deposition (para [0086]), teach using the silicon organic precursor (e.g. TDMAS, 
para [0057]). 

Therefore, it would have been obvious to one of the ordinary skill in the art, at the 
time the invention was made, to use silicon organic precursor, as taught by Lim et al. as 
the silicon precursor of Yang et al., since by this manner it would provide an effective 
means for forming an optimum silicon oxynitride. 

In re claim 18, Yang et al. inherently teach that the ozone and nitrogen source 
are introduced separately (i.e. nitrogen source and ozone source are not pre-mixed 
prior to introducing) in any order (i.e. introducing at the same order, Fig.4F) 

Response to Arguments 

12. Applicant's arguments filed 3/25/08 have been considered but are moot in view of 
the new ground(s) of rejection. 

Conclusion 

13. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 

§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsien-ming Lee whose telephone number is 571-272- 
1863. The examiner can normally be reached on Monday, Tuesday and Thursday (7:30 
-6:00). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith can be reached on 571-272-1907. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



Application/Control Number: 10/524,980 
Art Unit: 2823 



Page 12 



June 9,2008 



/Hsien-ming Lee/ 
Primary Examiner 
Art Unit 2823 



